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(57) Abstract: 

PROBLEM TO BE SOLVED: To 
provide a method and device for 
detecting the polishing end point of 
a semiconductor v/aftr by which the 
polishing end can be accurately 
detected by regarding the removal of 
a barrier film on an insulating film 
as the polishing end point. 

SOLUTION: Detection light of a 
specified wavelength generated by a 
light source 1 1 1 is applied to an 
arbitrary position of a semiconductor 
wafer 1 by a specified system, and 
the distribution of progress of 
polishing on the surface of the wafer 
1 is measured by using at least one 
measuring system which gathers a 
light beam of reflected light 
regularly reflected in the position of 
irradiation to a photoreceptor 114. 
The polishing end point is properly 
changed according to the polishing 
distribution on the surface of the 
semiconductor wafer 1 for obtaining 
an optimum polishing result. For 
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an optimum polishing result. For 
example, a polishing end point in an 
arbitrary position on the wafer 
polishing surface is detected (by an 
end point device 1 5 1) for finishing 
polishing, or the polishing is 
finished in a polishing end point 
where the polishing is the latest. 
Also, the device transfers 
information on the wafer polishing 
distribution to a CMP device 900 
with the intention of reducing 
nonuniformity of polishing. 
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i3f)S*^^6[ t ^iM-r ^. ^ t -r 4 rea?Ji i ^ it ti 2 
iimcr>mmm>xii^ . mr-9 tmmmt<r)\t 

a. 

Hiiie<S^T-;S'^^x>y^'LTa:feT'fefL(f, ■?-<7)iSI' 

mStjil/il-:: tCJ: LTeiaj-r&^i: Sri* 

fflt-f -Sif^as {;iEffl«o^Sf*'>xA£7)gf@it^i&«iai 

[it^iae ] hhi^m^zntix i ia±oitaa$rif 
v^. ^mmf-i'i^<ot^m^<ommmm>\mzm 

[11*117 ] 1 aLc7)S!l^$:fflV^TijineT««t'!7x 

m^ms] ^mm^:moiioiz±mizmim^m 
mni'T^ti, 'm±mmtTmer)witsjmmk<n^ 
izmii±m^(oiumm <v < y r ra^j^is $ is i. 
m^3if^(7)^t^mmmm^ra-txizii\,^x. 



^*$^^T^^^:oi|i^«:'>x>'^i^:^^^(C, ItLtOPJ^ 
^ r ffl V mE4^* X ^ N®±«-.q& (Cfc (t S gf * 

SrSi^-f S C: i: (=i o tfJie^fr-^ xMffiJ:cr)«. A(c 
felts gfg*§.^ifiOfiiai <- \ 

im^m 1 0 ] miimm.^x:hb ix'i%. 
^L, i^^mi,zncyixi>^t^T-f' tmti^mtifz 

m. 

[fs^Jiii] ^»^x/\±izmim!S.thmiz 
m^hif^6^mmmm^^mzh^^x . 
^mi,zir>x^&$ixm^^^^wm^i:^»^ X 

frie 1 i-xhoaa^Srfflv ^Tfrie^^wc^ X Affl±cow 
ms^^Lxsim:mmi&^i:%m!m.\i!^m.t ^oi 
a. 

iiLXiiiiJi-im»tii^b, 

Lxmm!i^}^±^mthrii':foxM>m%^t imth 
zti^mti-i>m^^i nzmi<7>mn!i'^ xf^m 

-moiLmzit Lm-mzxmM^tii>f^2 ffim^s. 
ii^mn^tifz, ^mi^''7xJ^±.i,zw&im&i-hmzm 
^.^i^^mmm^mmzm^x. 
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-yfzi^-^, msm^m^'r-:^<r>mimi^^mi±.i'Z 

iz^^?>9l^m^P\^&±^z^J:'ofz%^(7)\.^i'tli}^ 1 C 

■t^m^i 3l,z=m(r)^i^'^ai^^<nmm!^^Mtii^ 

[000 1 ] 

izjfm$tirz^mmmcr>it^^wmmmi:'ijd t ^<r> 

[0002] 

^) i^mizx'omm-tmi.z, E^itsmwtri-otc 
yi^yytmifimm^. nmi}^m'p-th<7)izm^^ 

■rl>lS^::l^»^cs&$o^v^gfg?BiSrffll,^t^5f@•rl)«St 

5feffS(trtC^H¥ 1 1-34579 1 ^*»'t)S . 
[0003] 

If. ^HM. >'N''jT)s, mmm^^fii^x^^mizm 

ttcmm}^i:miiiX't^j:^\ 

[00041 -fRmz. iji^«Er AM ^{±. &±m<r>^ 
mm b mTm(7)^¥kmt<7)mz^< >j rm t \,^hiii ±m 

mm^k<^'^x^sizii^^xmm}^nitinini^j:^\ 



tfz, mfSM,yizj:o^mi)mTLx\<^i>^ifb. mm 

^m^h i^izimxmxi^^ fifzm, ^mmmi 
^Ti5^^■hh.^f^-^.■f. m2.yiz^immm<^m 
i)^!Sij^iz^£^x\.^tz. miz. mm^fii. ^iskk;*^ 

l,zmzm.LX^^h^-^i)i$) 0 . -?-*l*'i:'i7)S®^ri7)*> 
T 't' X >- Nffl±*.4lc&^J9IS*?.^f $r^SR<eiaj-rii£- 

mt^h-^fz. 

[0005] :^^mii±iimmizm:^x^j:^titz h<r>X' 
mstm±ff)^<'jTm^<^^tLfzzbi:wm< 

xJscr)mi^!^MHii}m^j:wiz^(^m^m^t?>z 
b^mb-t^. tfz. ^^'y x^^^mzimm^c^ 
tioicj:i.A7^, mxm<r>m^j:mzximmmmm 

^<y'y^^j:b'i.zJi:hmmJ^yi:±t^iK ia±.<om^ 
^$:ffl^^•C x/^ffi±^7)»^@ji^T ^^:3l«0»ffi$rttPJ L , 

i^-tm. ^i^''^ x/\mm±mm^mzj:y)mm 
. im^j:mm^^m%(>ixhx ^ c tfz 
0, sjgA75:Ji^>-rsiat'CMPga{c'!7xAW®^i- 

1000 6] i^c, hmmmzn\.2^\:xk.mm 

^^mw.z\'k.±x . |al-^(*:>^x>'^±T'^)^^^^•. 
ttffl^.T'tPitsfSjiftjs^fottsiiT-^'tiisitn-aa 

-HWit:>mz^(n^m.^mk-fhzb^,m)b^i>. s 

IC. UUicr)ii!|^5-ffl^^T'>xAffi±«.aT-<0I?f@*» 

tt', gfe-i>5<7)ft^5-Bfe4'{wJiigT?'i.^«£'>x 

[00 07] Sn:, :^SieiSje(£f*T-«iJ)l.*«ieilUl?h 
<^^K±0'' 'J 7«*i^ $ V ^^Sr t X ) N 

^JtlKtUT, «gt<?)ay^SrfflOT'>xAffi±#AT' 

^^sffi^s- ^m^w-^ xi'^<mmmii^)smtfm 
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[0008] 

[0009] m^m 2 (ciesjof^B^fi. it «js i hiesj 
io^^«s'7 x^Nosf^.^.«!a3:^rfficfc I- , mim^ 

$^i7^c0r^iS*co^aE*l±, -^^x^-NiiOrajtfirgCBfS 
I.. 

[0010] iS^Jl3CKa<^f6Bfl{i, iS^JS 1 ttz^i 

2 i,zimco^iii'^x./\<7mmmj^Mtiiijmizi5\.^x . 

tcai o tzm^T- ^ cr>^mmm^ s: jiaj lt i«# r- 

^:mitiixmm¥^!^i:mm-rizbtLfz. 

[0 0 1 1] ttc. miRmi,zmt(^mii. mms 

{iiea<?)#^«!'>xA<^i5f@**,*r.«jai:^atcfc«,^r, fr 

ai-ri.^w4^(c^y)Oi£^coiafiS:?*y>-ci3$, <i^T- 

Itit^'l.z^i^T-^t^l.^UzfmtiZttL 

tz. mz. m^5izimco^mii. w^stieao 
^i^^xfsff)mmi^Atkaiijmi>zti\^x. Huis¥*^r 

-^<7)$imi. m^T—?i:^Ji-yi'lX&kXS>tL 

mtfy'-f<7)m:mi.z^^f^mmtfzmx'j'\^^ 
i: i:m^^^mrztz b izi ^mm^Ab Lxmia 

thzbbttz. 



100 12] Z(r)Zbizxr), ^t^T-^'iO±#)!>J'h$ 
t 'iS^dli , T- ^'co^fkii 0i£^-C*g^>(cSfl: 
■t I. C t *^ <b la # r- ^' Jt«2M'b $ ^il »: 

•l.::i:T\ efg*l*. f=5r*>*>iS^7-*-^'*«ffi:*]0j£(S 

§ << , « § T - iO^MLtil'.'^T-J) & i: f> 

±(r)mzfj\Mismi:fkttzmmim^^izbx\ 

m&imib^zbt^tiiifki,. 
[0013] m^me izumco^mi, mi^m i i,ztm 
<r>^»'y x/s<omm!^!^.miiitmzii\,^x , hmm 

sm.^.<r>mmm!^jF>mzm^\ mtimmm.^xtnf^ 

m^l^!^.i:m&thZbbLtz. ZffiZblzii'O. hh 
im^tcJ*L2®Slil±<^lt38$:fr-5Ti.^i.^, ^cn 

fh«3T - 9 $• ^<r>ftm^mmi^!^:¥mz^k±x , isi- 

X s±T' J)*Uf . t'OH-SII^T- 1 13] t gfgjiff 
K^T£7)ltS!lT-^J±|5| (:itffl:^ft«t-if L < ^1./^ 

T'^ I. , * , m^m 7 iciEa<?)^BjJi, i w±^si^ 
jk^Wi\^xmm^^^3,f\^mhff)^^.\,ziii,imm 

f.zmi-thZbi}K-%h. 

[0014] mims i.z%m<r)^mi. ^m^^m x 
{m(r>mimkmb<r>mzmii±mm(^&^^v)i<'j< u 
rn-t;^(:#j>-^t. ±^mm&m, mmcomm 
u:Lhcoai^^$rffluTfne¥^«s'>xVNSji«.^, 

***iO<^!tH$-ft3::i:i:LJt. Z<nzblzX'^. ^SE 

4?ilTv^^:v^^«:'>xA^M^tLT. «l!cOSI^ 
^ ffl X N{i±«-.*t'«OSf @*^;|Si<7)«! aj Srff V > . 

^$:gfig*(c«f2^«gi: MOxyNffii^&i.tcfelt 
LSa^9f®l?AO«iai$:ff 3 bbh 

-f I.SI2TC MPi^mzmmmi^t i. ^ t **t- 

[0015] W*Ji9 icIESSiO^BBJi. ::J'^^:< t»-o 
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ttLtz.ttz. mimi o<.zim<r>nmi. m^jis 

ttz\t9l,zim<^^mzii^.^X . Rlt3KS$rA:>Jt Lt 

(0016] it^Ja 1 1 t:iet8<o%Hfl(i. -N^^-^x/n 

fct^T, ±m.\,zSi'>zm.^tim'^i^^(r)^st^^ 

Wt-^xAB^ogfejIff^iJiiTJ^i-^liSril^t. 

i^aisiat $rfii;i s w 1 1 LTt:. nmmzx 0 . 1 

ffiSrItill. '>xA!5fffiffi±c7)ffiS{aScOWm4$:«! 

hi^^zLtz^. mmj^y^m^-twm'cupmmz 
[0017] tf*Ji 1 2 (wieacoi&Bflji. w^^i 1 1 

EK«0^«:'>x>'NCOW®*^*«iaiJia(::fci'^T, fris 
T-9ffmmi 0 jfi^T-^AHC^^b-r 5 C: i: A"?>iSI' 
[0018] iS^JS 1 3 f»*^ 1 1 1.Z 

im<o^tii'yx^\(rmmi^mth^m(,zti\.^x. m^c 



'imzxm^tL?>m2<7)m^i^fimmi\tz, mt^ 
'yx.>^±{zmi^m&ti>mzm^^hit'^mmmm^ 

t-(>Kftiit&i:X^bLXm. fix-f^i.c7)^fe)7-'-^'(c 

[ 0 0 1 9 ] ^z;:, m^mi 4(;lSKo^Hfl{i. 
1 3{ci£Ko^«s'>xVNogfe$?*<^aiga(cfcv> 

xm^^fSLamAm^mm(7imx'h-otzm^. h 

Ji^. s/cjs, m.<r)m^-9tmm\'mmxuzt£ 
vm.th^ttLfz. immzi.^. hi>f^mmzn 

{f. i:'^ot^s3A■c-t>|sltw@Ji^f]e^•C'of^•ifflx-^'(l 
nmmn'm\zm\^<ts:htz>h. mmm^^zn^. 

'^'iX^^t£\mk<r>^mm^mhwm%\'m 

[0020] 

[ wj^n'mfmwi ( IB 1 <n%wm ) 0 1 ti^^BS 
^y^^mxhh. *56HB«o^«c'>xA^7)Bf®»,.fi«iai 

?E5)-if;t4.fi.l>J:^{c^$^iTt^2>':?x>'M t, 
'>xvMt*tLTH)r^E:'j^*>{fClg®L, [sHSL'Sr*^ 
^>'>xni(;)^»i@:^r6ltcS5i;-fS^'J x x+ 2 Sr^r-rS 

[0021] m^mt. -^x A 1 ±{cm^ofii:ftST 

I 1 1 3tS!l 1 Yt^hm^'^fltzlSmtl 1 2*«'> 
xMi±t'iE^U>:Rlt3tl 1 3<7)3t«Lhlc*>0, R 
tt3tl 1 3 5-SitfC-E-OKIt5tfi$-tl«-ri.Sit^i^ 

II 4 i: , WM% 1 1 3*«Sjt«^ 1 1 4<^S3tE{cm 

S3t*i^l 14lCg«j$it^3tfiS:KW3iyifi 

■^1 1 b)^\jx^iYth^mFi-rvr\ i 5h. gfe 
*?^$-fiiai-r&^^i^c7)f^^^ai^si 5 1 5r*-r&. 

[0022] *?^5i«taiSS 1 5 Hi, 114 
fig?rjn-rJ:o(c, RStJtSfl^l 1 6S:A:>J LT-^xA 
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l&^tlf-^^niiiS^4 lit, ^fe;x-^'4 1 20 

leiiL. tii:^]tl><i^mtbgS4 1 3b. 
4miSlSMt*>^>9l©*?.'S5re!aiLT*l,iiie!tlifi#4 1 

[00 23] ia2(i. 9flgi^aT$)«.^3?«:':?xyMS 
mcr)\Simm^^:mt-^\X'$>l. mX'ii. *6S1^2 0 3 
«-S ^ J: 3 tca±)ilC^S]i 2 0 1 X 
(t^fLTfcO. g±lO^«)K20 1 i:T^i^)ie»IK2 

omsi. mmco±BimntzbX'W&iBSL-ri> 
mj:<msi-mmmim-^xm^^:m^T-yri,z^m 

[0024] 02 t/T-ffifllt'ti. 1 <J:l5fetc J: O^SK 
20 iS^D^iOfgl-l.*^ >'<'JTK2 0 2(il5f@$ 
il{C<«.^!5fe?S^fflv^T l<XSf@*l*2 0 55reiaiL, 

2ij:gfST'{i>'N'j 7M2 0 2 ^^mi. < sf^-ri.*^^® 

K2 0 l{M@$niC<V>W®?E$:fflV^, gfg+C-r^ 

x\ 1 i>:sfig*§* 2 0 5 <7)mz^'yfz^mm 2 0 1 1-* 

SKiaSE^Ji- 2 0 4 liiJ'l-^Oliai LT V ^SVN' U r K 2 0 2 5: 
gfigm; O^*L/i^*-C'J>S0fig«^.'±r 2 0 65r«ltiJ-t 
!>. •»-S19fig?:fi=^^. <!f:xmi,zm-tWMX'hh^S 

$1.^ 2 0 6 icfc t , Bfe^st: J: I. mumomwi- 

O|fe^)i2 0 3±(l/N'iJTK2 0 2<7)gJ')**^r<. A»o 

2 0 3 c7)jagfgA5^v ^ C t A^aSTJ) ») , 
T-(i, ^Ja)K2 0 iSr^iL^fiO-^xvMcWLTffiS 
^<mmA20 eimttittZbiUmbtlZbii 
±Mltzbii<OX'hh. 

[00 2 5] l2UC*-rSl^.^i:LT, «1 1 1 
rait^ii/im^iS^loi^jiEitl 1 2«i. '7x>'M±<7)ra 

wcaBAtcm^ST^s/i, mt^mAx-iEmi^ti 

fzm^l 1 3<7)JtSA<g3tig?-l 14<OS3tfflt3m5t 
tl. ^cr,f.:MZ. mn 1 lt'*l.^^*U— t'lrll 

t T'S3t«^ 1 1 4 coSjtS J: '|n$ v ^R^r^gt . 
'>xA^B±(7)gf@SE«fflc7)jS^t'lcJ:>)3t*« 

S. 1 2ti. S3tfl«OSa!lO^?r/h$ < L 



[ 0 0 2 6 ] Tti® 1 1 1 (i, f 

L-' >X{i^St'ft I. . 1 1 Sl^ 1 7 -=5.- 1' 5: ffl 

*«iil>3tK5rlSH-L^^-rS. 3tilSl 1 lcOift:il±^il 
IS2 0 1 T'05St**>'5r&'^<;'c# < . ^n''J r)g2 0 2 

mm^mr)^, &^i}< e O O n m*»A, l O mgST^i 
b^^(MMimt''9 0%i:milZb*^m''>X\'^hcr> 
X\ C:cOjS^ffiHl*li03t5:fflv^l.. •5-LT''<iJTM^T 
illKt'ORtt$*>'^iSK 2 0 1 X'ORft^J: ^)'J^$ < . 
t^-ommm^ff^^'^tKtlfzi^b, 
tOf^S*»'lliT < ^(0X6 0 0 n mliLh*^O^I^^lSc7) 
iS^Jrfflt^l.tit'V ^feJRIK2 0 lA-'Tyl-S^fc'fficOft 

2 0 2^T)iKT'<0S:St**«^SKt'<^RM*J: 

[00 27] 02CiDJtl.BBJt{iaA(cML-C, f-i^ia 

3{c^-r'> xVN 1 <r)mmmmiz$iimmm3i<zx -yx^ 

S3tl 1 2fcJ:lXKW3ei 1 3*^''>xVM±-C'iERI=f-r 

i.<7)$-ias L^:^^J: ^ mmmmmms4izxKiti^i)< 
mmm^m<^m<7i^^^±^<^i'r^^^^mmtx'mmm 
mmtxtiK. 

[ 0 0 2 8 ] ^ ::t'. mmmmmmw.4 a. mMimA 

(ci^LTxr/X;l/Oj:ot:xrS:8JoT'^xVNi±(; 

v:^mmmmmmixLi:\.\ trz. t^^^izm 

jSHBT">x>'NOKtf{JgAS:S9 /S^TIStt LiaSLT 
(S*M+*'^rt -iftK?: ffloT L T t J; < , 

iicr)mmmi:mmixijj:\'\ zzxu'^:LJM(omm 

ft# 1 1 6 J: OiJST^nif J: < . sltcBfSJKA^We 

m<^T<r>^ :L^^m.m<7)Kmi^mi,z±^ 'Sr^^srst?? 

^v^%&Cc{il5f©?SSt^S4ii^< T tt9i?=5rv^. 
[ 0 0 2 9 ] WI6fc^:S^l(cJ: -:'T(iC«;i«ffiliiSm 

tf 5- 3 'J >- M^yXr^ffTtlc-fS i: 

wgaf^^'toxAijiimsL, -^x/Nitcjsa 
X M 1 i 0 itiEtis^ 2 0 4 (ommizm^ 

IX'^iti-hfziif), SWJtflft^l 1 6li, j^MW^r^ 
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[ 0 0 3 0 ] (Xtc . $iAeitii5sa 1 5 1 izmmmz 
(n-mxm-yyyTm. 05 (b) gfg+t^fc 

(c. ¥i^ffl»aia54 1 HI, -siarat'R*t3fefifif-i 

1 6 S- A:*! L . '^7 x>'M £7) 1 l£lS6^J-<7)5tt3fefifi-§- 1 1 
6^¥i^LTT*lT-:5'4 1 2i:L-C®aiL. immi 

6 $: 1 [1]K£7)@^S[^S*>^ 1 15I9E^-Ct'^< 1 E 

jg+omsiSfS^ojEHS: 1 m^mmufsmz^i^i. 

[ 0 0 3 1 ] 05 ( a ) {Cjn-r^^77»i. ^S«2 0 1 

vxTiznmt^ ( 1 ) - ( 4 ) ^t^a«^r^^l:*''l. 

( 1 ) !5f@M8(c«iifc«W;*:^^^Ml:*^^-ri> 

(2) ^}tfl**(gTLtvK. 

(3) 5lt3tfi*^'±#LTvK. 

( 4 ) mm^iw^^ < 'SrO^^-rS. 

[00 323 ( 1 ) izmhm^mi^im^:k^ =5:^ 
^bii, ':7xA 1 t.-K'j -vi^^ 2i}mmtjtx'ff)mz±t 

itX-hh. (2) tcfc(tl.RSt3ta<STIi. J5f@iiff{c 
J: 0>'N''JTKA^<^l>(7){r#o^^bt', ^S)S2 0 1 
<r>mmi. T)K2 0 2 0TlMc0Ot$^»O 

tc<t£'>x<hzbti^h^\:.h. 

[0033] ( 3 ) {^fc(tl.RI^3tfi^7)Jl#^i/^''J TBS 
202*<}f<^:'). A'';Tlg2O2J:0^)a2O3J> 

^^7tV^'';TK2 0 2 J: ORIt^iOiUt^liO^^^I^^ 

(4) \,zmhBLf^^im^-fh<n\i. A'lJ 7812 0 
2*<l^*$*tTEi8S^<^«l^*S&SIS2 0 l<?)Rlt 
t*eMi)S2 0 3 $r^OTTOcO^{cJ: 0Rlt3Kfi*>'i^ 

st5tfi*<3c^-r*. ^co3csa3is]{i, EMmmm 

S*S)a2 0 1 2Sr5S«-«.<^tC-H)-^«rl? 

:Ltizi.y)^i^^^i3<±t<^itL^£^^m'h^. d 



-rs^ca/). m^ifi^'mrmtrnz^^ ixam. 
[0034] mmm^cnm.^^ h ^s-fWi , x ^ i 

fe)iISJiJg54 1 IT'jgWMSftJrl^iLTt. i9!!g^jt 

x\ mmt]mz}n-fi,mm<mni:iin^j:i>^iti.zxh 

4 1 2(i/'f X«^*<SI.:C-4^HC¥ft;7-'-^'4 1 2*r 

^^i-(cwt-rs<t«*«j>i>. -e-iT-, <i#gaigi54 1 

3CJ:0T»)T-;J'4 1 209*>3SB**OffiS:•&^•C•Rlr 

fg*L 7^_:J^ 4 1 4 t LT!U:>3-rS . 
[003 5] 115 (b) iZiji-tf^yyli. m%^-94 

1 4 «s^{b<o-«-C'f> «. . «og:aiii«a«ox 

J^il t R?f^lSiS*lc^ o tz^Mm<.zi5 (tl> ftScOT- 
^'0^fe)ffi$:^^ffl|:TtJ:t^. 05 (a) tfettST 
i^T-^sOS^^tt, 05 (b) tIfcttl.dSI'x-rJ'cOS' 
^tcO^^57{iB$Stt2:-§C$-tt-CJ)0, 05 (a) , 0 

5(b) m-y}<nyyyi:^-tht. mn'-^amit 
<^yy7^zii\^xmm.^it<r)y^xmtmi:^ix 

X\^hcr>t^'^i)^i. :i(r>mr-9AlAii:,tt.zl,X 

^1^aifi^4 1 5i: LTgfe*«*?7U>:;t$r?5fgl^g 

[0036] »:{c. ?S»g?4 1 6 \.zi,mmt^M.<r)m. 
<ry7}\^d^)XK (lilTr;U::/iJXAat-ri>) Coi,^ 
T, 06tc*1-7Q-f-^-bSr#,^.L'5r*>''oittB«-f 

i-f , 05 ( a ) (Cjn-r¥*^T-^4 1 2iOS:{b<0 
^SSt'*S¥fe;r-:?4 1 2<7)Ji#S:«Jtii-ri.miXx 

^f-5'4 1 2*>'±#-ri>, iiSI'*«t*^'blEi;lc-ri.j: 
t^:mx-thfc}h\.z. m'f-^A 14*<iEc7)<i*>S*> 
5r¥<JS-ri> (;^T'yrs 10 1), tzfi\^. ^W^tay 
AX\,zi.h ISraWJ) h \ ^(i-i^MCii ? T- ^ 0 jfi^ 

titzMzmCL imtf "f—ft^ 0 jfi^lr^i: -5 ;t <?) SriSfgiS 
U5rv^/wa6. mtiE(ciS#T-^*«t*>^>0S:SSi3t*'t' 
a*^aJS-tSOT-Ji^:<, ?^i60j5^Kffi5-S(5y)Tfc 

immi *)±^\>^i3^i}^i:pmth (xr vrs i o 

^(XT7rsio3) L,m'^miimtfz^-^\z'Si 
ixT-,rffmmt:^i'rh. z<r>f^\xf--/r{zm 
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{00 3 71 y:(:lS2x•f•yr(;)^!la^;^iv^T^. -^i^ 

rS2 0 4T'(i#T-:$'$:f-x-/^'L, mX'hflM. 
rS2 0 5T' riS|!7-'-:?<i«?'T-:?fi±*Bir$e 

^. XT yrS2 0 6-C-, ;^r /rS2 0 5T- 

207) . 

[0 0 38] c:>i-c-. ffl^T-^'ft^ctC^^^^Sr^l: 

x\ ^Mtc^mznyiiLtz^^t^hzttiiX'i . mm 
1 1 2<r>m.i 1 \<nm.is.tmtmzi^mimzw., 

[00391 ( m 2 coHilJB® ) 12 7 ll*l&BBlcfc (tl> 
mX'h h.mi ^zn^^ 2 cO||JfeJ»®T'ti, II 1 ^Zmt 

m.hi,zn-mzxm^iihy^2<r>m&mHm^fix 
xm-mnrsx-^mm^ \ 22 t.itm\ 2 \ 

t^hms^titznWt 1 2 2 x^M ±T-iERIt L:ft 
1 2 3 03eSi±lCj> •) 1 2 3 5rS5t LT f 
<7)RStitM?rS!lS-r6S3t«^ 1 2 4 t , RWjt 1 2 3 
1 2 4 c7)S3tiB(cm3K L . S3t5g?^ 12 41: 
ft«??*tR«3ta$:Rlt3tfifi#l 2 6 i: LTaj:»J-ri. 
STt^^ryri 2 5Tffi«$il. -5-<7)RSt3tfifi^l 
2 6 {ii^j±i«!aJS^ 1 5 2 (CAS . 



[004 1 \w.\<nm'm^bm2(r>m^.<r)m.^^^L 

h cn\mmt^MtTSLX'<r)^^n(r)KWSW^<r>^\t<r)^^^i 
CB3St-ri./L'i^{:!Riia6<j(-U--f *rffiST-|'^^•>/■^y>T• 
tg^ f.«<: 7 o;^ * |5l tSitftSTrait L t ffi 
hts:^\ ttz, f^\<r)m%JktW.2(r>m^X-^M{m 

m-mfj[i.zthm±\i. m-<r)m?!\i^^-titz>sbX' 
h. 

[00421 *5.4«aiSa 1 5 2 {i, EI8(C3K-ri 0 l,z 
W^f—9A 1 2t^^f-9A 2 2<r)^fl^-tli,zriV 

9 A 1 2i:Tl^T-^'4 2 2<OIISr®LtlJL-C. ^tT- 

9A02ti.ximL^-^-rhm.%%^UAo\t. ^ 

^f-:? 4 0 2 $-A:>J L , m^cO^^JMIS^ L 
•CMcOii^-T-^4 0 4 1 LTieiiLai:t]-tl.l|c7)i«# 

S[aiss4 0 3 1 , m(r>m'r-9 a 0A<n^mm}^io 

Bfe*5,#.S:«i{i3L-C*?.^'«ltl5fi^4 0 5 i: LX^-^-th 

rn'mAosx-mwi^ixh. ^«^T—!^im's.\i!,^A 
1 3ii^»aig?4 0 1 ^zm\\Lxx-))-thztx\ m. 

IS4 16. 4 2 6t?1l^34 06l±, M?iJi!jf^t L<li 

[ 0 0 4 3 1 II 7 (c^j^-fis 2 tonifeJK^tcfc I- ^Tgfew 

^ttci.'y 3.'^\im 1 CCS^-m 1 <?)Sllifi}g®t|Sl^T'?) 

SH^LTfe<. T^jgil 2 l*>f>Bi«$flfcS/r«j!S:a^7)fi| 
aE3tl22(i, '>xAl±<7)rast{?iiEAT-mi<7)a!l©^ 
lC*3(tl.fil3E3tl 1 2tP]-gt'.ratt$ii, BSM{5gA 

X'wm^ixtzdm%i2 3<n±m^'s.im^\ 2a<7) 

S: 3 ^ - h u yXt' t L , *»o t'- AgS3ft3t 
S3t5g^ 1 2 4 iO^TfeBJ: O/h? v^m^gt -fl. . « 

[ 0 0 4 4 1 jtiS 1 2 1 <D&^l,zm LTJiH 2 (Z^^ 

asnfc«ti.^ig<os»tzB5t-csB 1 com^^x'hi^ 

Ml 1 l<7)R»f*tS:>J:^§<^^Si«:gS:aiJR-fl.. 
±mm 2 0 1 A<^<r)iS^, m l L/c J: 3 tc 

«[;ft*i6 0 0nmi;XtmWtrzt^i)i/(MMmi9 0% 
i:mx.hi}^, 5 50nm^mt:b6 6%^miZKchZt 
A><b. mic7)SI^<OjS[:K$:6 5 0nmi;L, 

?g2OjfflSi!^<0j!g:K5: 5 0.0 nmt-ri.a»:S}R-r&. 

^mm2 0 1 *<fi!!c^«®<o^t jsismftftsr^^-rix 

[,0 04 51 CwfJi. 2-5<OS^:&iSS«03fe^$rfflv^ 
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(0 04 6] gfe^+iO'^x^'Masti. idts-'^^-y 
^HesK 2 0 3 t^h ^^^(^~mm<r)AX'K^i(&im 

^ig^ 2 0 1 ^SJg^t UT . •>x^N:^fflC^aK2 0 

TtiliiEi:!^^. #SJ*^7)^SIK2 0 1 X'<n^^'f—9 
*«IE(cJ:0-S:S-ti-S>ItT\ 2 0 1 T'c^JRW 
^S-S«i: LTVN'';rK2 0 2 tie^)S2 0 ST'tfOOt 



[0047] ^wmz\.i. ^®IK2 0 1 X'(r>^^'f-9 

4 1 2S/iJi¥i^T-^4 2 2(r>ii%ht^immt L 

=m<7)mi^-n<^/wi\<rmm^-hm. - ( i ) 



l)Hir£0OxyMCTT-^'«-K}#L«tLTfc<. (Witt 
TmiiOi!lS^^(:fc»tl.^SRt':^¥*^v-'-:?4 1 2$: 

tk. m^'^fS¥^y=-94 1 2t¥fc)7^-^4 2 2^1X 
SlcoSmRIt^. |g2<7)SipRSt3tfiJ:L-C«l?L 

m^miEx-m\,^hmiEfsmmnt:'no. s 
too48i -s-cit-. m$^^M.im^-rm. p]b$ 

ICS 1 cr>mM^.ii XX/m2 cr)m^m<^ l—fthlfj^-^ 

ammff-inix, ^h^ixmicr)mmih:hm. w.2 
(nms^^-nm^n^ixm-th. vm, ±mm^mi: 
^ixtz^ :iLj^i:mmhmz. mmm^f.zw.mm'^ 

^. Sg20S3SJ^*>^>^#^>^^^,^— 9-'ai:^^:-^'ll$:Sii 

LT, %-^Lfzm\cr>m:m^^t^2<nmmm^% 



) 



/ (m-iOS«iiKW3tfix (|gzoSS«i|li:»](i/|g2co«Jjiaj:>jfi) ) - ( 2 



) 

[0 04 9] ll9{c^-r3oco^^7 7Ji, 3l2(7)|ll5fefl0 
«>0. 09 (a) »i, gf)g+{cfc«tl.¥i^T-:?4 1 2 

tTi^x-:j'4 2 2<m'^\t<^y-mk%-tyvyxh 

09 (b) {i. ^S12 0 lS:?5f@L'rv^l>g+0 
^nir—94 1 2tT*^T-:^4 2 2l— IrfSiotC 
fflIL:r^, m.\k<n^n'f—9 A. \2tWL\k(^^T 
-:?4 2 2tCfcftS^TOtc7)-CT$:^-t^^77T'l> 
0. 09 (c) «i. Bf@*(CfcftSttiEfltcOTl^T-^ 
4 1 2 t^m<0^*&T-:5'4 2 2lCfc{tSII(0iai'T 

[0050] ;>IT-t|glllJUe®tl§l«|{l, mi<08!l 

$-ffl»S154 1 6 , 4 2 6T'llff-ri.^^tt, S 1 <7)IISSJ^ 

m.twsi. mioffl^tcWLT, ¥ft)®s:aiSS4 1 1 

(i, '>x>'M[Hl^<0Rlt3tfi^¥l^LT¥ft)r-:?4 1 



2i:L.TmaiLi£1i^l.. Pl^lcIS 2 LT 
t . ¥i^ttmaiSP4 2 1 let Ti^T-^ 4 2 2 SrSUi L 

1 osissj^® t 1 ioao^iKicit lt , m stai 

S84 1 3{Cj:0¥l^T-:?4 1 2 5rA:/] LT¥i^6<rt5# 
SrSajL, ilS^T-:J'4 14tLTitl:»5-ri>. Il2<7))i 
^^^t|il«C(i&Saig54 2 3CJ: 0¥i^T-:?4 2 2 
SrA:*! LTM§T-^' 4 2 4 1 Lrai:»)i-|. . 
[005 1 ] Z:? LTi#'J>^l^ciS5T-^'4 14tlli# 
2 4 ^tl^tHzmMSiA 16,42 SX'Tll'Zf 

mj^<r>mtii^nz.^j:\'\ 09(a) i:09 ( b ) (r>9-y 

mm<7)mmz^'>xvj.Ti,zmti ( 1 ) - 

(3) <7)1$a£|ti^:3E<t*5i5A>S. 

< 1 ) mmw&iziiitmi±^Kc^itt<^-r?>. 

(2) SJt3tn*«<5TLt:tK. Cicot^^+St-Ji^ 
t^T—94 1 2C0^^{b^i:¥J^T-^'4 2 2<0S'^I:**« 
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( 3 ) 0f®J?.*WK. ^ 1 (7))PjS?J:*5ltS¥J^T-r? 
4 1 2 i;|g2i^ifflS^{Zfc(t|)¥fe)T-:J'4 2 2(7)7tfi 

[0052] ( 1 ) i,z}Hihmsmi(r)t}:Mm:k^ 
im. -^x^N \t^''} ••/ i-A- 2A<llllt'ST'C^ratI^l:& 

( 2 ) {cfe(ti.5W3tS<?)®TJi, gfle^i^f^::J: 
rWi2 0 2tm< ^i-cocff 3 ^ft-C', Bf@JiW::f+v ^ 
^ X V nE±-Cv < iJ r K 2 0 2 *^ji< 0 . ^ 'J 2 0 

2<7)T)i*<Kai-r4::i:(::J: 0''<';tK2 0 2<Oc5*^l. 
[0053] ,1 CT'ia9 ( b ) T-Ji:iS:giOS^ti)ZoO 

*>'jS^(lJ: ^nti:htz)tif,Z&Z 0 , ^SK2 0 1 T'c^R 
r ^ 2 0 2 £0 Ai6 l>fij^*i^-^: < 0 . < 'J 2 0 

(3) Cov^TIi, ■?■^^-^■'i^^0^6#^zfe(t•5SJt*^i''^' 
'J r ^ 2 0 2 O &i5^*»'^^^r < ^ 0 TS«J§lc tSl¥ 

[0054] ^]1K2 0 1 S-|^iL^C«®T<Sll9 b*> 
t,ipit,:f_^4 1 2<r)1jifi'?-^T-9 A 2 2J:»)RW3t 

^2 0 2X'ff)^ix^ti<r>^^\,ztHihK^n^<^msAzii 

f*. >'<>J7K2 0 2«i»<^orjfe5rgiiLS6i^. TJi 

4 1 2 i:|g2«0Tfe;T-:5'4 2 20raT'll*<JSA>'-5TV^ 

m 1 <nmmx'W^^ Ltzi. 0 f.zf<. 0 rfm*ik<^Tm 
mm<o^mT?i^-ri. ztt^c>, ^ti^ix(r)m.^x'<r> 
^^m'ot*)'f-i^T-9ifi^^i'i>rz)f>x-h^. z<r> 
B#ii 1 m^tm2<r)m^mzin-rh'^^T—f'<m 
i}i~'^tt£i>tztbx'hh. m^x. mmAitkiiith 

tzihUi, mS^^,l,zmxmi<^i^T—f4 1 2 b 
^20^^^^— 9 A 2 2 1 0®T¥Oll*»'«£*^oT 

[ 0 0 5 5 JUS 5:fflv^Tm2c7)|ISfijeffitlc*j»tl)*IA 

^^^m.\5 2\zr>\^xwm■h, %\<nm0mm 
mz. w-inm^^k^zas^h^^T-^ A\ 2iiXt/m 

2(7)m^l,ztH-ri,W-mT-9 A22i:%\iit&. MA 



9A12 i,z&m±a.niEX'^ish>tzm i m]'&j^.'^(r)msE 
t^mi^txmmk<^mi<r>¥^T-9z%tiii . mm 
i,zmmk(r)m2<o¥mT-9iV.tiiix. isiio^i*)^ 

-9tf^2<D^i^r-9<nmi^l!hXM^T-94 0 2 
[0056] H^T- 4 0 2 li , ^^mmi^.^X'<7) 
Xa^i-A5?5l,;t4'>!gtC||^7^-:?4 0 2i0y-f Xfig^j- 

i:+wz^mt-t^'S^m<hh. ^zx\ Mcois^mtu 

SP4 0 3 C J: OH^T-:? 4 0 2 a ^.m.^.iOiiSr^ 
JUL, S(0«#T-:?4 04Srai:>Jl--&. >I^LTt#t> 

njtM«7)ia&T-^4 0 4c7)^ras^bJ±ia9 ( c ) jc^K 

[0057] g{^$?*{ij1ISS54 0 6 i 0 . ; iO^ii- 

t i}^t> . HOia^ 7^- :?*iO jfifil(c^:o/cB#.4$:fi!itl■r 
bLx, m<^m^f-9A0 4<r)mimi}mmLxm^ 
Emimm^mmm<^mx'h^fcm-^. hi^m 
^<r>m^T-f<r>mimi}^^ma±.i,z^j:'>x*^(,cr)m 
%x'Wi^mmjL±M.m^mammiz^j: -^tzm^. 
trzii, noiii^ T- 4 0 4 iimi^M^mmmiz^j: 
i^i^m^i^iiUL^z^jt-itzWi^izmmmj uz t 

[00 58] mzmi 05:ffll^T?1l»gS4 0 6(Cj:^T 

X . &(nmf- 9 AO A m*««siffliiii*i(3^i.si 
'km^\-^a±.>,zt£'^tz%^^zmmmi uz t m. 

■th^^i:mtLXm??^th. jlS:S?4 0 6Ji, Tivp 

tej^<i*itiJDLTv^i.*>5*>$-f-x7^'-ri. (xr-^r 
SI 04) . ;:iT-igJnLTv^.s.::fcSr«ii2Uc'^, 3? 

^mmfS\^m^i^Lxmrz-ftx-¥kT&t (^r- 
•yrsios). 

[00 59] »:Hr/l-d'UXAb<0^2XT yrtc^ 

immt^ (xr-/rs2 06) . CwX-Mt^dsi'T- 

4 0 4 *< 0 mX'h m^n^mmiZX-^fzij^i: 0 

i:m^-th. zzx'h. m^m:y^x^j:i:izximm 
^m<fziibiz. ^<o^n-i:'m.Lxm^mmmuzi}^ 

SA^S-flBrL (Xf •yrS2 06 ) , mL^i^f^Mm 

fiicA^^ci^At'Bfe^^^ajfri. (XT yrs2o 
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[0060] ( m 3 cTimnmm ) m 3 comuBrnx-ii . 
/i^'s^r •} , f iiiaHfin 1 cr>mmmt (51 t:rj>& . vt 

IttBflr , m 1 1 (c^m^ifiiajllBl 5 3<7)l^gS 
fifiET-D y ^'HSrfflt >■^:^*.^ml^Imc':>^,^TlttB3■r 
«.. 

[00 6 1 ) ii#T-:J'4 1 4{i, 7;U:f'JXAa$-|| 

^T■r i.j1»sc4 i e t t/u:^ u c imrtimn.^ 

4 1 TtcMfiJtA^I^iX. m%Si4 1 7T'{iRlt3tfi*^' 
^•ftL=Sr<^royi;i:, ol; 0<«|iT-:5'4 1 4*<0i£ 
mc^o7twt$-«!tilLTI«.-±i«!ltifi^4 1 55-aj:^J-r 
l>. >Ii7)/ci6r;Ud'iJXAa$-§|^T-ri.illKS?4 1 6 b 

Ti\^tfvxj.c $rll^T•rl.^«sgP4 1 7 amizmi^^ 

h^j:\.^Z t m&'.zmmt mfSiCOTil^'J xz> 
[ 0 0 6 2 ] 0 1 2 ( a ) {i, gfe4>{::*iftl>¥te;T- 

:5'4 1 2<n^m^^(n-mi:m.-r-fyyx-h^. m \ 2 

( b ) {iiflg4'tci3ftl)ffl#T-:?4 1 4iO^Ba$^t<^ 
-P) S: a-f / 7 7 T-|> I. . IS 1 OHMff^ ffiT'^K ttz T)V 
rf 'J XA a T't m 2 iOHSSJ^ST'^ L/c T/Prf (J XA b 

2 0 2<7)RW$, T)S<7)RSt$o^-fk*«A'yrKJi^T 
[ 0 0 6 3 ] IE 1 2O±i0^^7 7A><^Sf)^OjiffiCf#o 

( 1 ) - ( 4 ) 

ff)iio\.z^itthztmi}^h 

( 1 ) mmw^i.zi.immzt^£m^^iwm.-th. 

( 3 ) mmM±.^■trW'^^z^itm^'h^<Lx\^ 
<. 

(4) R*t3feft*>'SS-ri.. 

[00641 ( 1 ) i,zmm^ws{<^V(Sm±^ tc^ 
^f^')Tmo2tm<tch(r)^z^o^itx\ ^a)S2 

0 lc7)^$J: •)>'<f rK2 0 2<0TlORSt^-^T^ 

jiff {Cff V I ^ nE±Tv < TWk<r> ^if) l.i'l^*5^J'-=5r < 

(i, Te«jS05tt$^»<?)S&mt>#0>'N' 'J Tffi 2 0 
2<7)R8t*i:^EK2 0 1 cORSt$$:tt®LT, 
20 l<r>1}tf(-r':> tiztf^^H^hX'hh. 
[ 0 0 6 5 J ( 3 ) izmiKfti^t^^itmijf'h^ < 



^rl>cO{i. ^ j.'\memi,z}i\,^X '<Vrf^2 0 2*%>: 
=£r < t' 0 . Tfl^Ofg^^ 2 0 3 «0 ii6 1. SiJ-^*-^ < o 
T ^tzrzibX'. f^') TK2 0 2Ci *8JS7b>:<'-^r< t'l. 
tzibThh. (4) {cfcltl)R*f3tii^S^(i. '^i-'N 
J5f@B(Cfcv^-C>'N'';TK2 0 2Aif^*$ilTJi<7)Rft¥ 

f*. Oifr@?T'-S(C=5:.g.#i5*>'W@$?*T'J>0. ^iO.^r 

[00661 mz, 01 3*:ffli^T»lStgB4 1 TT'Ufif 
^iXhTiVdf^) X A c coiljf^tco V iftB^-r & . T;U :r 
'J XA c Hff <^Sg 1 ;^ T- •/ rtcii (-^T . &']\^.€risai 

-f. ii§T-^'iOg/h<lf-i y^ (;^T-yrS106) 
mm {Xf- yrs 10 7) 5:ff^ . ZZX'm^!si^m 

ix&'i^mmm^ix^x^^ik^'.i. w.i,z. mmioa 

±*»S*>*i^x-y^'$n.& (X-rvT-SlOS) . 
T' 0 tLhT-$)^l{f r XA c {: i !> fiiai 5- +it-r I. 

[00671 zixii. sl^*«*^gfl^^7^c^¥^v]^$ < 

^l>*>\ /N''J r)K2 0 2*''?3<'5:«.lcfif-:>T-f-coS-{b*»' 

<0B$sirKi$L, ^^my^x^j:iimmzxhmm 

^m±cofzibmMmWLW^LXm^mi3^miii$ix^j:\'^Z 
A5 0l.Xht'J)Si:W^::t<i, S«3fcfi*^'li;t-CV^|,>l 

t iimThtzi^m 1 cr)mmmmi>z^^ uz^st^t^iM 
V xAc c i mm}^.^mw.iii L^ta a ii-r 

T^L-d-'J XA c e#?ri?±-tS . 
[00681 a:{cll2;^f-yr<7)«istcji;v, rj^i^^^ 
-:?^S/hfi*mSffi¥j (;^r yr 

S 2 0 8 ) . ZZX-m^T-^ *«a'hffi J: 0 Br^fg^/i 
li±Wi-htX'¥r^. ^rfc, S/|^fi(cm«fSa5r»»tT 
v^l)«0{i. ii§T-^'A^'Oj£i?{c:3rl)STm^5:'p}i 
i-i>(7)l,zT-^X^j:'Pm^At:^iihifziibX\ m'mi)^^ 

omiX'iw&}:M.''j:i, mum'm<^i/2i:m 

t x'(r)^mcr> 2 fs<7mm^i^&t t ia^ r - o t- 
gihbi-mx'^htzibX'hi. "tlx. XT-,rs2 0 

9X'WL>hm-h<7y^^^%^L. 

tL, z(n^}^.<n^i'¥^^}^tix^^L. letcs 

(00691 S3X-f y7^-li, Xr y7'S208cO 
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otcf&A'i, t.X'<r) 1 / 2(r)^m^^Lfz:L t i 

SCISa*'* t tfO t . H 3 OHm® f (4 , IS 1 (OH 

-t^htzib, ;^r-yrS208(Zfc»tSm^^$$:l/2 
tUcJ^, Xr xrsso lt'iO0f^fS¥l4O. 9^ 

[ 0 0 7 0 ] T-^'*^'0 tU:*»S*»$rf-x y ^' L 
(;?.7^'yrS30 2) . wJlt-. mi<7immBX'7r:l 

^ X -y ^7 *:'ff 9 . gjif^(i# T=-9-tfiO tUit'iiXlf r 

^•yT-iosaa's^ff-ri.. 

[00 7 1 3 ZiX\i, m 1 i7)||it}g®T'S^L7tRW3fefi 

^bLI«0ffii:^:.5./'v:i6, -yrs 3 0 Zco^f^X'Pm 
T-#l.. iT^c, xf- yrS3 0 lT'*$fi&J:^tm^ 

ilHSW^rSlbOMS J: O'MimfJ^m^tHzy^htzifyX' 
•rf>-r/-^y)Bf^e^2:0. 9fS^i:'CciS^-ri.fcJ:<'\ 

hit, m4XT-vr<mm'^mtt. 

[00 7 23 m4Xf -yT-C'W. <a#T-^'*<0j£e?O 
TT'ifeSA^SA^Jf-x yiJ'L (Xx-yrS40 1) . ^ 

i}'e>mmt^^-ti(7)i:mtiiLxmmAt ixm 
tat^tK m,my^x^j:i^iz^immm±<7)t:it> 

IZ, X-f yr S4 0 2T'XT yrS4 0 io¥iJBr^fr*>' 

%WMM. ^\<nm!$mm>,z^%<r)m%\:,x%% 

S^l^lSK^t^^7 7 5r£S Rlt3tfi*<(9>-5 < 0 1 TO 
Locf ttT L i ^ 'Jn$ V ^iS^JiTO L«!(tT t i 

h<r)%{\Mszn\.xwm-mmzi.'owm^^m:. 



•thtzihX'h^. 

[007 3 3 im4<r>^imm) ij^irzm i <^mm 

?k<nMf!t* l^j:^^Zi:i)^^f¥b^^'>X\<^fz. L*>L. C 

fziim^cr>mi:m.^ifz o . --k 'j ■/ a- 2 

^40llJfeje?B»i. ;K'J-yx^A^'il^$rll§-f|.li^ 

(r)mmvk.^,n^-nmx-hh. 

[ 0 0 7 4 3 '-K'J y 2<:0ffil!l{CJ: Oiy^^SAiffiS? 

0 1 L < {4 0 T&mm^^ i •) /h $ < ^ o I > 
aj-ri.:^a*5f,|,, t^tzt, f^#«oii^tci44^^si«c'!7x 

^ NCO^flJit ^ flIK-r ^fiSctc i o T A* 0 1, L < 

mK ^y^'km^^xms.-fhi)^, T-9<nm^C:>ms, 

-rhi)^m\,^Li}^^j:\^tz>sh>ZZX'l,i., -ty^^m^fzm 

i.z'o^^xm^-th. 

c 0 0 7 5 3 ^A<n%mmt, m i i)-hw.3<nmm 
m<7y^x><zii\.^x , "^i^mn^^ni.xfmn^^tfz 

Lx\i^ix^ix(nmMmmbntx'hhtz>f^. zzx- 
<4. ^iojli|}e«{:fc(tl.¥ft)li»:ttig?4 1 ihi-if 
m%\&^A 1 smtLxumh. m\ A\.z^^n 

ffigP, m%\!i^A 1 3i0p*B7a-S:^i^-r. fztzL, 
—mtLX, ZZXU-tyVT97-^:ra)^^ ;K'J yv 

r S 1 4 1 lCTTl^iiSaigB4 1 1 {4, -fcvtr ^'r -f 
7'*>S*>S--?-x y^'-ri.. T^'T'f rcr)B#(±, MtlBf^ 
HSctcaL-AcA^SA^^rWDrL (Xr-yrs 14 4), 1 

j^m'p(r>r^^^yi,z^j:'ofz^WL^n^Lxm^^mz 

mUz(>. m^T-:^ tLX'?-i^'r—}' bLXhnm 
i^(15r*S»J-rS (X-f-yrS 1 4 6 ) . mm. ^i^r 

*>. mmz±^Kmitsmth^j:}iLxm^(D¥i^'r- 

9bco&m{:no. 

[0 07 6 3 XT-/rsi4Hzti\>^x, ^y^ifir9 
'f<7X'ti:^^bt\t. xf yTS 1 4 2(0 r-fyrvy 
ymmx'KSimitim, msmnmrn^ ^m^. zzx- 

lElS^i-tfORItjtSm^Srlraff-ri.. ^rfc, -fyr^jy 
^^/gfflti'^xAiHiKT'ORStjtfii: LT'^xAffi^co 

[00773 ^^E3t<0gi:ili»<?)«$ i 1 li]lctc»*»& 
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[0 0 78] ttz, ^0Kt#(cgaLTJ±. immmizn 

t-. 1 mMltfZ^.^, {XT-yTS 143)X\ -^y 

m<^m^n^^4i3X'm\.^^. xf-yrsi4 5(7) 

T- a i: ^^Slt3tilft# Sr Jd» L ?t:ffi*> f>¥l^<i 
SrSaiL, Tft;T-:?4 1 2 i: LT11$SiliaJ4 1 3*C 

ii, 1 m^ffivyro >yx''i%htihT-i'^t^mL 
XEM^mt^^^Ltz±.x\ 'zy^r<?'f<^x^. 

LTti 3k, ^ :Lf\l.\,z\xm^(r>hi>>^-9-yif^LX: 
*J 0 . Rltjlcfift^ 1 1 6 {i±CiSiiS5:Ji- 2 0 4 <7)ffl?& 

W£%.\l&-^thtz^x:hh. 

[0079] M$»aiai4 1 st-Ji, m^is* 

(cS!0il5!!)7-'-^'$:^l-L (Xx7rsi4 7) , W-o 

tz^-9t^^m.'^^x^A i it-Kit L/c^ra*>^>«i' 
8) , wCT', n'&wki,\.zmh<r)\i^\<r)mmwt: 

j§4tciai->^>;2.^.i7)«t¥J^<imJig4 1 Uzii\,^Xim 

[ 0 0 8 0 ] 114 <0||Jfi)i5JST-.T^L/>::^ratC J: 0 . '-K'J 
••/ 2 -r C7)S»*< 1 SteOfitoi. L < JifitlKOr< a^- 

I. ^ k Jt« LT J -y >- Y 2 h - H *<+ 

wsAzti^t-h^t)m\.xmx'%ts:\^< t>\^-x%\^ 

^l±, ^yr^)yif%\iz^y^^min^\.z. ^x>s 
1 <7) 1 mn'—9W\mmmtmkm'!^y^^w^ 

i&mx'7nLtzmx\ .-If J y j^A- 2ofiii!i(; J: oas^ 



^t^T-:?^^^**. ijJ:-?-l/3J.Xlic7)^i*;-f-:5'AiW 
[ 0 0 8 1 ] ±a LtzW. 1 <7)||i£jesi.^>f,^4 ^7)||J£j^ 

IS 1 c7)SS6^® , a 2 <7)||{£ig® , 3 

tfim&himm-r^miti{iLmzii^4 conmmmi:mm 
tiztx\ mz^j:mm.'S.<^t9itiii]m^z'^^^xmm-r 

[0082] SScO!SSt(aS{Cfcl^TSJlg*$.^rS:«^liii-r 

hz.ti}^h, giSA 7 J: !> ^^mMm§fi^m.mz'm 

1 5i< ^rS . s|{cSS4 <rmwmx:w- L 'J •/ i^-v 2 

jtsnLtt^sciar-f , ^■nT-9t''hhmzwi&th 
>'*<M^T-t3'), wM^m\i.i.\.zwm%m.mz 

'otztm^bLxmm-ti7)\^:f>j xj:.d umt 
I) izjimmm^n^ztx'. mm}^.<oniiiisn 
izxhmmm\9i±ti>, 

[0083] {m5<r>m!mm) mi 5ti^^mizfni 
i^fi^^:LJ\ff)mmm.^Mtiimm.(omzmcr)mmm 
i:^tmx'hh. yii'fm^x'^m-rh^ X 

1 t'^xA 1 iznixm^m:himx^Mi]3i^i 
tcifih'^x'^ 1 ffi^-n^^zm^-thiTs^) ••/ 2 1 . 

X'^^Lfz's^i<nm^bf^2ff)m^^wm.Lx. 
t IS 2 ^m^M^ t>m2 (om&mBX'TT^ uzt/u^o 

St (aac t LT r;l':3' 'J XA a t T/Wrf U XA c ^ M?IJ 

iijf^Uc*?j±t«aiS:ff3ig4oay^$:EaL, gaw(i 

a A t B?Jt{iBC OUKcHSSttta B fc r/l-:?' 'J XA a fc 

T;p:f XA c imtm uzf^^mm^'n ^ ^ 3 oaj 

[0 084] CCt\ #S!IS*0«^(i. -en-raOR 



J: 01I^^*ifl#$fLS tcoi: LTm4<03im«BS:|5| 
[00851 m 6{C. l55£7)|?S©B®tfcttl.***^ 

m^nmmz'o^^xiom.mi, f^i-f^4<7)mmmx' 
^.Lx^rc<7yx\ ni'Zfv XM.dizfii^i:>i>^-9fW\-<nm 
Hfl$:«B&-rs. mmimA(7)mm^.^.^ti!,^stLxt 
Lx. ^i(om^mzii\,^x. w-i^T-fA 1 2{i, ia 

8i,zm<nzxi:^ii, lg2<D)i^{:fcv^t. 

:?4 2 2{1. ll|iKtii#^S54 2 3i:r;l-=r'JXAdS:ll 
iT-r&}lfl:S?4 2 8tc3i?iJCA:']$ii, SSJtfigBwli 

■thmn^4 3 8(,zmmzx:h^ti. m&sc(r>m^ 

4 4 2li. m^S.tii^4 4 3bTlU:fOXAd?:mfft 

^mwm 4 8i2M?iii-7.:'3$n. ^m%m 1 8 . 4 

28. 4 3 8, 4 4 8T'ry>':J"iJXi»dcOM?")J!!raS:ff 
3. 

[0086] ijiiiiE 1 7 i:m\'^xmt^E.AX'm}i>zm 
ittBj-rs. B^(2ic(cfc{t5m4^ii^T'i±. mi 

«Oi3^9KtSP!3c7)jffl^^i:[ilt!S^T'|Sl-S, Pl-Silt 

mi<r>W,iXT vr{,zii^^X. T)\'d^}XM.c\i^4x 
T/r{ciijaL!^c*>s*»Sr^x '/^'-rs (xf-vrs 1 

0 9 ) . C J T-m4 c^ay^^lCtm 3 OHJfiJgSt'S^ L 

^, lgl<7)SI^^{-fcJtl.¥ft;T-:?4 1 2i:m40a3 
S^tCfc(t«.Tl^-r-:?4 4 2S:Jt!»1-5lglC. 

^^CC*J(tSTl^T-:?4 1 2iOffl(i, Sf®«TB?{Ct 
fiqtLTfcO. '^mr—9A42tim'>xm®t^'Tm(^ 

mtmx'Wim!,^''tih^£^^i.oiz-rhtzibx\ nvrf^} 



;5«±# iKc^^zti:m'rhfziihX'hh. 
[ 0 0 8 7 ] «i:{c. mcomi^mx'm^¥i!^.i:t9ith-ti 

ST#o (XT-yrS 110), Itm. r;l-':f'JXA 
d*Jraj+(agAT'c7)WgiR.c5tfc(tl,^i^T-:5'4 1 2 

$rfijffl-rs/i«)T\ XT^ yrs 1 1 1(7) r^aiUcffsit 

^<miBmmbixm-r?>. f^tzi. m2m^?k 
im^ijm^^ ^zbizxi mRitimizmm i. fznb b 

sat L-Tti^'b^vv i/c, miXr yrcoiiWi. 
x-f-yrs 1 1 o^x-f yrs i i i-x^ yrs i o 
9<7)fmx%m~iSlW:i:'i%htlhfzl^. 

10 088] 'iXlzmXi'-yyizm^. X'ryrS2lO 

i]<nhtl^. ZZX\ 9tiz^tiiLf.zmii}LmAX'<r>mm 

*^,*i(zfc(t.i.¥i^-f-^'4 1 2t. mt&mcizmih 

¥J^T-:? 4 4 2 S:Jt®-ri. A*. SU^^Stci: PI 
•rs. CICIT'. m^lEHiJi, S!J«l8M^h'5r#«Lt0 

tmmx'^. Lfzmmzii\.-^x . m^m.Ax-w. i <^iii^ 

Jht%2 coil^t: J: l> r /U J- U XA b /■ilt/j^T?}®**.^? 
$r^*ai-C-# t L<{im4 0ai«^t iSftco^^ 

I. (c:<:o^^m2«oSiIg*) sa^^tcfcv^trypr^'JX 

* 

[0089] ^e<ry%mmx'\i, ^5<r>m.mim^z7n 

I). ztiM. ^5<r>mmmx'm^fiUzioi.z, sfst? 
(rm.mt^^'^tz'^ jif^izii\.yxnt\,ztihztifm 

[00901 ^ 3.f^(rm^^^}^ifi±W,WZ-m&t^}^ 

tfi\i, ^w.nz^hkmmmkt-hmmii.zm-'^ 

JiO'^' x/N t U< ^i''^■:?-V^0ffl8?*>'^RJi■of>:'>x>'^<0 

mmm^i.ziniii>^mr—!>i}^h^^m&mT^-^t 
u-thzbt^-x^h. mmMi^^<mis^\i, avs 
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the. sfejififS^A V r {mT<r)^X'^t^ t tK- 

AVr= ( AVn-AVe ) / (A 
(009 1 ] C(7)5ttcJ:0S:ai-C-|i|.fi{Cl OOSrf&Jt 

K 2 0 2 A^li< t- 0 *ir)T(7)mjttC ii^ . ^i^f-9if 

T. •5-«0XT^.yr*^'f*i:O< c,\\X'mhhm^^^^[z 
m\X'^hXo\Zts:h. 

[00 9 2] Tll:^'JXM.dimtLXm7ji(r)-mi^ 
(fl)t , 7>l':i'0 Xl^dc^f^X'T-yrcOXT-yrS 1 0 
9 ir^nt T;U:f U c 4 ;^-r ••/ Tizim Lfzi)-' 
? J fcl^3S8-M-iO«!lfi|*tC{i, ■• ALG4:ALG.C Xt-vTA 
Wh'p-tm^sl. Xx-yrs 1 1 0tC*-r rfHicotBIt 
(iSm*fi?ajL/v:*^?j t^^oU^com'Pizii. " 
ALG4:ft!J*Ot«JlJ#-<=.*"^i: t L , ^ 2 -y TiO 

xf- yrs2 1 oiz^-t ^"^iw-^-smmm^i 

^t^ffl? J H^JS+twti, ■•ALG4:aaaaSbbbb#*>4'"i: L 
taaaatc" ¥ft;T-:J'-iSffl" T-Kdl^n&tthbbbb 
l,Z"^^l^\,^m"im:thZtX\ Ti\^:f>JXZ.f}<t' 

<nmmmfrLx\.^it^mi)^hXoi,z^j:h. a±.i:itx 

(^mi^IkiiJiX/TH':f'JXMZ-o\,^X'ifoZtX\ 

(00 9 31 if^icmtmm) m4ff)mmmx'ii. 
-•ffij -y 2<r)mmzx ^^^fhumT—f^zx o , 

mmzxnmmMmmixhmn^miz^Lx . m 
e<^%mmx'7r^uzmmMnsi^im'<. stitffs 

nmhzkx-m^i^^mm&iimibhz t ^^i^t 

(0 0 94] 01 8ic. ^7(7i%mm<^m^^yo- 

T. rait{jfiAfcB3jt{aaccogf®tfrs^*«{5(f'i5it 



s-AVe) •■• (3) 

SAJ:0jl^rv^l>^i^lcov^TiJ^9fl■rl.. tt. m 

rs 1 8 1 ) , ^T^TJT/Uf'JXAT^ai^A*: 1 0 0 

T" )i'-r(nm^^j:}£^%M.mzxT-^rmzm.-t-^m 

^rif, ^'?T-i5&A\ Xx-yrs 1 8 30 r.^Cl^C 

Lt. m'SJh%<r>r)Vd^)Xj..mz, XT-/rn<nm'S. 

m) - mtlX. ■?-il-Pn<0JiaS:lt'3ifi£h^*>I.J: 
o\,zl. m 9(c (ai ) fcLTji^-ri^^vh'j-v^ 
x$:E?l|^^i:'b^S*W-|,. 

(00 95] ^Zf, ^2<7)ai^;;i-C'J).g.BB|+figB, 

\.^tzit>, rii'^')xi.h^%^x-%t£^-^cr)x\ ^<jiff 

LTi^^i^ti-^aSiftT-OtAilTfc^, raWii^Ati 

mi£0}ii^^fcm2<7))i^A5j>§A^ |sll:€^^s^^-r 

■S.. Zo LX. t^A<r>m%7hi,zi5\.^x , gtJi^Ta^ 
|,<r){iT;l'd''J XixC t-m3 Xr -y ri / 5 SS*«^T 
tt 1^1. ^ i: . Zix\m'&'M^zx f -y 7'0:*c 

(0096] HI 9(:jK-f (ai ) SrfflV^T, 121 8tC 
Xr-'vrs 1 8 icT) fQmSi&MiziHihr/i-drvxj. 
t^j:bhf^4<r)m^X'm^i}mW^tlX^^h(r)X\ 

m 2 ffim^?k t H 3 <7)aas^{2fc tt & r 'J XAScT) 
ji}#$:B5tt#-fl.. X7^-yrS18 3iOrB^{agCJ:0' 

mQ.mBizmhm3<7)m^?kbmiimAi.zii 
ifhminm^ti^M&mcx'omA^X'^^hzbA^h 
zfHi]tWitKchmmmcizisifi>m4<7)m 
^tfliscorajtiiisicfcir^-c. |si-T;nruXAf*>*x 

XA*«S^S«^{C«, II 1 iOSIiSJBffiT'^nL^c 

SitJ^. WIfeJ'l-i: LT tlO*?=Srv\ Pl-T/Urf 'JXi.T' 
*h.{f, SS460S3^i::*:/hS'Jt®LTm4<7)Jll|^lil 
±i:OS!l®^$rffi-frJf J: v ^ L L t.rajtfiac *^-#Jt^ 
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[00 9 7] Xf ••/rS18 4£0 ^ ^(^tpX-Mij^Mm^ 

[0098]XryrS185<:or -f-£Orait{Jgtc ii»t 
|,jpi6,^-_^*.|5j}fjjigj ictjV^T, XT^-vrS 1 84 

h 9 X'h hiiK ZZ X'{i.m L t . 
4. 4, 4. 6. 4. 7, 4. 9. 5. - 7'io;ti:<5 

^■ts. ;^r-yrsi86io ^ mm^mza^'thmf 

X&mzM.'^i)-h^'r-:^X'. mzmimfSiX'^X^^ 

tii,mm<7i'?i^'f-9i:^-ti3K t.m<7)v'-9i}K xt 

■yTS 1 83T'*S&T-:?t=5r-53t:%&(c{i5etllIIlG 

Tii. ll4c^llS^tcJ3«tl.iSM^0^fe)r-:?*%«)T 
■5. 

[00 99] ;^7"7rS18 7tfO rim!tt&^(0 
W-i^r-^t:m'yXmi%Lt^mz]Si\,^f-i'i:tm-t 
hi 9Smzii\.^X, Xy-'vrS\S5X'^Ltzi.of,zm. 
StfiSC (W.Affym^) l,Zii}.^X^T-:f'X'hl2 
llIlEfFOT-^4. 8{Cjfil^ffl{i, .^J+ttSA (SIO 
) (7) 3 EIeM i: 4 dUEliTiOr- ^' tiSv ^ffl*»'*> 

0, mmizmtEi}-m^i,zm'^xtmthztx'3^Ki 
m<7)T-^x'f>i>4. 7imm^tii>. i^i^m, 

X'^l9]'ti:^lt)&^Xii^, ^cr)m<r)fm^X'&WI>Z 
S:l5LTti(-\ Xt-vTS 1 88<^ rfriB]:^T-:? 

mit(,zmhtX'ff)W§i^cr)zttdi)<. si: i iiH£i)-«o 

[ 0 1 0 0 ] yrs 1 8 9<7) rfl!L^W(aSW^T 



T-^'Ji, S^£lii:il^!)7'-:J'"C'J>I.. xZX\ W^t 
-:?(CjSv 1 <r)mM^<r) 3 BlKfri: 2 

[IlSgH?OT-:$'$riIISt'«fat/;t Lt . 1 (IIls^)-^^^ 
{Wi, 4. 6-4. 7=-0. l-C'S>SCt*'4>- ratt 
{4MCtCfct^T4. 8C0(J:cO|iii, 4. 8-0. Itl 
T, 4. 7«r1iraiit LTfStfJfl.. Ill 
y^;^2(2llEH!ri: l[sH£HiIt'[SItRl2«&g*-ff>.>, 4. 4- 
4. 6 = -0. 2T-$>l.::fc*»^>. ^fe{2i;'ttm(=cl;03< 
*^;t4. 7A>f>§|^g5rm\ 4. 7-0. 2=4. 5 

^:LT«las•^T^. z<oxoi,zLxm^mmmcr)&-^ 
[0101] (f^s<r>mmm) ^s<r)mm\x-\.i, 

lSk<r)^<n^ X / i:'5r 5fS LT t ^ -> /i*i^{ci^t*aj t 
L < {i0fS$l.**^'mo*><b=Sr(, »C t ^m<'-fjmc hmz 

mmx'hh. m&u^scomtmmi'Z^bfzm^ihim. 
(SIS— :)i^^st-rl,. t-r. mmKcb'<7)mmm^^ 

itT t V ^ ■!7 X M Sr mmth b KftjtSli^HIK 2 0 
1 ^^<'J T)K2 0 2 JrBfa-tl.li^lclt'^T^^StC'^'' 
<'5i:±^J>.i.».MiT^-t4. ia2 0lClfe^^2 0 3O 
Ai7)'>xAS-?5feL?'>:jSJKO— fi?ij$r^r;-f. Z<D^'y7i}^ 
(>lli.Tir,i.ol,z^^ttX\>^lZtf3^^t^h. tztzl. «> 

^cor&mz i. 0 ill. W-ffil(:li 4> A^m^=5r 

[0102] z<7)i^y yt-h. mmmz\i)^cm)±t 

tst.X'(r)mzm.-fhh<nX\ tWW^S^^JSfBfgji 

J: h «jaE7t<?5^»^ t' t: J: S t I. . 
[0103] m3<7)|IS£je®T'inUcr/U:/'JXAc(C 

Sit*«*>o, s^c, <i#a[tiiiS4 1 3^;^3v^T. ^i^v-' 

aiT-#^:v^wi -e^it-. zo^^':>rzW\^$Lnz 
iihmSi'^i:m<tzib, «P'><^t^Tirh^iz\m 
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[0 104] i-f. RltjtfiA-'«>-:.<0^ftL-Cl'^S*^ 

^OLco^m^h hWi^\,z-kX(r)T)Vzf >j XAffim i ;^ 

mi<r>r)U^ 'J XAj'gBSIr L T t i:'*> (5 T- 1 ft^A^ fiS 
S+tafiS'Hct^ai-t C t ic J: 0 . ^^orajtfigiOii^ 

[0105] »:{c5ssiJwiw*§T-rs:^sii, m^mttki}^ 

r^2 02o/f/*. >'<yrM2 0 2«off«. ps^cos 

x'i,zm^h^m'0'j'-Lmx\ mm^Ttx-mmiiz 
nLx+^'h^\'m!sx-i\.\ zcmmmmfz-^h 
ztx\ mMfmix\>^^j:t''>tzm^x^<u rjK2 o 2 

T, mhmmz^mmi)'^''? jL^\(r)mm^^b%'\(m 
s-^jS lt i,m^»i-^a±<r)^f}<^j:i}-'>tz^-^i,zm\ 

^X'ijmmiWiX::iiV -y i^^ 2 We?gSr*E|tCjB 

[0 106] (t^9<r>mmm.)m2\\,zir^-tw,9<r)% 
mm.x\.i. ^ xfmmm^hh^\zim.<r)m^ 
^m^^xmmimm-thiTmb. mm^^va^ 
j.f^ffimmm!^n\iimw<^mzm<r>^m^i:TF.-tmx' 
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